Globally, waste volumes are increasing rapidly and the World Bank estimates a 70% global increase in municipal solid waste up to 2025. Waste may have serious environmental consequences and there is a strong correlation between solid waste generation rates and greenhouse gas emissions. These two observations alone indicate that this development is not sustainable. Recycling is one of the most important actions currently available to reduce the environmental impact of waste. While, waste recycling in OECD countries is reported to be approximately 22% on average, many developing countries have recycling rates in the range of 1-3%. A key aspect in succeeding with any recycling effort is how authorities and other actors relate to both informal and formal waste workers. This paper reports on the findings of a systematic literature study with the aim of exploring waste recycling behavior, with a special focus on motivational factors, both physical and psychological, behind recycling. Three levels of descending importance for recycling have been identified, where two are vital for success, and the third is desirable; 1) a well-designed infrastructure for recycling 2) specific recycling knowledge, and, 3) a general understanding of environmental aspects. Any attempt to implement or improve recycling systems and/or recycling behavior, needs to consider these aspects and the insights gained through this research may provide decision makers with practical assistance. The paper also contributes by providing academia with a framework for further studies on the behavioral aspects of recycling.
Introduction
Waste can be both a problem and an asset. If waste is not taken care of properly, it can harm both people and the environment. Consequently, waste should be recovered as much as possible, either as material, humus and nutrients or energy. Waste can thus be seen as an important resource. Taking into account the growing population, which in just over ten years between 1999 and 2011 increased by 1 billion people and reached 7 billion people (UN 2015) and is estimated to be 9.7 billion by 2050, the increasing of industrialization and urbanization [1] man can no longer afford to manage waste as waste, but has to use it as a resource.
"The Tragedy of the Commons" stems from Garrett Hardin's article from 1968 in which he referred to a resource which is owned by no one and but everyone has access to [2] . This means both taking too much from a common resource, but also putting too much into it. Hardin stated that "in a reverse way, the tragedy of the commons reappears in problems of pollution". He believed that in order to avoid destruction, humans would have to change their values and ideas of morality [3] . For many years the public concern for environmental protection and sustainable development has been genuine, but despite this unsustainable development trends persist [4] . For example, the quantity of municipal solid waste is expected to reach 2.2 billion tons per year by 2025, and even if countries like Cambodia, Algeria and Morocco collect more than 70% of urban waste, more than 95% of it is dumped in landfills or elsewhere without further treatment [5] . However, the recycling trends in some western countries are beginning to reach relatively high levels [6] . The increasing urbanization in the developing world, will accentuate the waste problem and the need to recycle. For example, in greater Shanghai, there are now over 23 million people, and in their household waste they leave 60-70% of food waste components [7] . There is clearly a dire need to remove this part of the waste stream and to convert it into useful resources such as biogas and/or compost, rather than dump it in a landfill.
Waste recycling systems are often dependent on consumers' or end users' more or less voluntary labor to function, which is especially true for residential recycling [8] . For example, considerable household waste must be sorted in the home before it can be left at curbside collection points or drop-off centers. This sorting work is mainly carried out by the people in the individual household. Sometimes it even requires that people travel a short or a long distance by car to leave the sorted waste at special collection points. However, recycling is also found at people's places of work. For example, the construction industry accounts for a significant portion of the total amount of waste in the developed world and hence sorting at the workplace is crucial to optimizing waste as a useful resource.
For recycling to be successful, whether at home or at work, there are several very different aspects to consider. These are aspects such as physical features, behavioral patterns, levels of knowledge, attitudes and perceptions and the complex interrelation between them [9] . Nevertheless, also demographic characteristics and social norms matter [1] as well as incentive schemes [10] , policies [11] or how mature the recycling society is [12] .
The purpose of this paper is to explore waste recycling behavior in general, as well as to study how recycling behavior is affected by different motivational factors, both physical and psychological. The end point will be to present a model which discriminates between different recycling characters based on the results of the study.
Research methodology
This paper is based on a systematic literature study. Literature studies can describe the state of knowledge in a particular area and are suitable for answering questions of a qualitative nature, finding holes in the research field, and providing a base for future research [13] [14] [15] . A systematic literature study differs from an unsystematic literature study in the sense that the systematic study tries methodically to overcome biases in the review and content analysis processes. In order to explain the research question from a structured literature study relevant texts must be found [16] .
While there has been at least one other recent literature review on the subject of waste prevention [17] this research provides a broader view of the individual recycler, whereas Wilson et al. have concentrated more on business attitudes and behaviors. There has also been a literature review on the determinants of recycling behavior [18] carried out 20 years ago. Since over 80% of the articles referenced in this paper have been written and published in the twenty years which have since passed, and the Hornik et al. [18] article adopted/was based on a quantitative appraisal, this research provides an updated picture and a more qualitative point of view. Scientific work is perishable [19] and an update of similar areas of research may be required.
Due to the inclusion and exclusion criteria, the search engine's general limitations, and common language barriers there may plausibly be other literature reviews conducted in the area which have been overlooked.
Literature search
To find relevant texts, the database LUBsearch was used. LUBsearch is an online database at the library at Lund University in Sweden and includes articles, journals, books and other resources, both electronic and in print. The inclusion criteria for the literature search were that only peer reviewed articles published in scientific journals, written in English with both abstracts and full texts were used. Both qualitative and quantitative articles were included in the search. Only peerreviewed material was used to guarantee the quality of the articles. The exclusion criteria were any articles written or published after completing the data search.
Sample selection
The keywords used for the sampling was taken from the purpose explanation of the paper; The purpose of this paper is to explore waste recycling behavior in general, as well as to study how recycling behavior is affected by different motivational factors, both physical and psychological. The end point will be to present a model which discriminates between different recycling characters based on the results of the study. Initially used were the words: "waste", "behavior" and "motivational", which produced 203 references, unfortunately many of them had main topics not related to waste handling, but to other matters, for example, attitudes to shopping, which had some impact on waste, but the waste issues were neither discussed nor analyzed in any greater detail. In a second search the word "recycling" was added to capture the area in a better way. More searches were done to see if it was possible to capture the area even better and words as "environment", "challenge", "sustainability" or "barrier" were added separately, but each one resulted in either too small a sample or there was only a marginal difference. Account has been taken of the differences in spelling between British and American English.
The final search resulted in 82 references from 34 different journals and seemed to cover the area satisfactorily. Several articles reappeared, however, and the number of individual articles was 76. The number of journals was still unchanged and they could be categorized into six groups (see table 1 ). Some of the journals on the other hand overlapped, for example, "Journal of Environmental Psychology". In those cases the journal was filed either under environmental journals or psychological journals depending on the institution the author represented or the majority of authors represented. The first step in the selection was carried out as a preliminary assessment of titles and reading the abstracts. After the initial selection four articles were deemed not to fit in and removed from the study.
In the second step the articles were read through to get an overall idea of the study. A standard scorecard was used when screening the articles and the keywords of each study were identified. The aim was to identify the details, similarities, and differences in each individual study and to exclude articles not fit for the purpose. The final sample consisted of 62 studies that were considered appropriate to answering the research purpose.
The keywords were collected and covered 133 different words or combinations of words. They were divided into categories of a similar nature. The categories then formed themes to be used in the analysis.
Analysis
All of the screened documents were sorted for relevance and categorized as inputs to the detailed analysis. The keywords of the articles were categorized into 14 larger groups. All the groups were not used in the later analysis, only those which in a broad logical sense could explain the behavior of recycling (a help or an obstacle to a desired practice). For example (as shown in table 2), different research methods where not considered an important category to explain recycling behavior. In the 62 studies considered six different methods were used, and even though the survey method was far the most common one, there is nothing that speaks against the other methods as completely satisfactory.
Background factors
The most common background factors, age and gender, are debated if they have an impact on recycling behavior or not. In some studies, there are differences and in others there is not. Furthermore, some researchers have found that older people have a higher recycling partaking and for others it is the other way around, the same goes for gender [20] . However, age probably has an impact if we study the really old, when physical limitations increase, as these possibly affect recycling behavior [9] . Nevertheless, there are some background factors that seem to explain some differences in recycling behavior, such as social class and religion [21, 22] . However, even if some authors have found significant differences in what way exactly the studies have been limited and it is hard to draw any far-reaching conclusions. Solid waste recycling is predominantly an urban phenomenon [23] , and hence "place-of-living" might be another background factor worth mentioning. However, this factor is generally disregarded in most research studies, or studies are only conducted in a single location. The global trends of increasingly older population, urbanization, and a growing middle-class, are challenges that might change the basic conditions for recycling.
Communication and information
Overall, the level of knowledge seems to have an influence on the propensity to recycle [10, 18] . Information can increase environmental awareness and ecological behavior; this is shown for example by Wandmacher et al. [24] . They reported an increase in recycling efficiency of about 15-25% due to new information labels [25] . Information appears to have two aspects; one theoretical and one practical. The theoretical aspect informs people about the benefits of recycling and its impact on the environment, and the practical communication informs people how and where they can recycle. Since the theoretical part of information facilitates the understanding of the bigger picture, it is possibly the basis for moral or natural incentives; see the Incentives section. The practical information on the other hand, tells the story of details, and will probably not affect any higher moral to recycle, but facilitate the actual doing. The two different aspects seem to affect differently. To recycle, the latter seem to be necessary, but the former less so [9, 26] .
Design
The design of recycling facilities can have an impact on recycling behavior. In some cases, the physical design aids recycling behavior [27, 28] , such as the introduction of curbside collection, sorting bins specially designed for indoor use to reduce the problems of confined recycling space, or recycling equipment designed for a specific environment, e.g. by using air-filled tires on recycling bins in construction sites to increase maneuverability. Design can also trigger the psychological willingness to recycle, for example, by adding a fun factor to recycling. There have been examples of bins painted like cows [29] and a bottle bank arcade machine: both increased waste and recycled material [30] . In the former example four waste bins were painted as cows with the advertising slogan "Feed the Cows". In the second example a bottle collection bin was remodeled to resemble an arcade machine. In other cases, designs are vital, for example, access location or access points are often placed at a level that prevents people with limited physical mobility such as elderly or disabled people from recycling [9] . Since the number of people over the age of 65 is expected to nearly triple between 2010 and 2050 to about 1.5 billion people, the need for design for the elderly seems to be urgent [31].
Incentives
Waste recycling is seldom considered to be an exciting task and it is fairly easy to cheat. To increase interest and recycling rates authorities and other stakeholders sometimes want to introduce incentives to motivate individuals to perform as favored. Incentives can be remunerative, moral, coercive or natural. The remunerative incentives are usually based on repayment when recycling (deposit systems) or decreased costs by volume-based waste fees (less waste, lower cost).
Moral incentives occur when a certain choice is regarded as the right thing to do, it is right to recycle for the benefit of the environment or viewed as immoral when not performed. Coercive incentives are the risk of some sort of punishment for wrongdoing. Finally, natural incentives are things such as curiosity, mental or physical exercise, admiration, fear, anger, pain, joy, or the pursuit of truth, etc. The outcome of monetary incentives varies between different studies. Moral incentives seem to play a lesser role [26] , and natural incentives have not been studied in depth, although joy or fun factors seem to have some influence as described above.
Discussion
Any attempt to clarify and explain why one person recycles and another does not, is certainly a complex task. However, the literature describes in different ways how recycling behavior is affected by different factors. Each factor can be seen as relying on both internal and external conditions. Take, for example, the case of fun design, where the design itself is an external factor, but the increased willingness to use it would rather be described as an internal natural incentive. In order to condense the findings of this study, the author proposes a model based on two aspects explaining recycling behavior; simplicity and motivation. It seems logical that if motivation is high and the task of recycling is simple, recycling rates would be high, and vice versa. The factors discussed earlier may affect one or both of these aspects. At first glance, it may be tempting to see motivation as a predominantly internal condition, while simplicity would be an external condition. However, this would oversimplify the picture and ignore internal aspects of simplicity and external aspects of motivation. For example, information affects simplicity in a rather obvious way; good information, e.g. a distinct sign or a wellwritten pamphlet will guide the recycler to perform correctly. After a few times the recycler knows how to behave and external information has become internal knowledge. The following two sections will further develop the concepts of simplicity and motivation.
Simplicity
Simplicity is how easy it is for a recycler to actually recycle waste. This is affected by factors such as the distance to recycling facilities, container design, time required, and knowledge about what and how to recycle. There are few people who strongly oppose recycling [8, 12, 26] and most people are prepared to make small efforts to recycle, for example, they are prepared to spend time at home on recycling or having extra bins in their homes or gardens [32] . For any society or entity that wants to initiate recycling routines, the first step must be to satisfy the need of how and where [33] [34] [35] [36] . This is not always as simple or clear as it seems; an article by Howenstine [8] describes that in a survey with students from Illinois University, three out of four respondents did not know the location of a single drop-off site, although there had been one across the street from the university for many years.
A short distance to bins is obviously a matter of simplicity, which is shown in several articles and many countries have introduced curbside collections, which have proven effective. However, as González-Torre and Adenso-Díaz [37] also point out, if the common drop-off site is near enough, the benefits of curbside collection decrease. The design of bins can also have an impact, especially for groups with physical limitations, such as older people. For them, the access point for putting waste into a bin might be at a critical height or they might need easier wheelie bins for curbside schemes [9] . This is something that must be taken into account since the world population of older people is increasing. An estimation by Wolfgang Fengler of the World Bank is that the number of 60-79-year-olds will increase by 1.6 billion by 2050 [38] .
Changes in recycling fractions and lack of knowledge of how some materials or items should be recycled can also prevent people from recycling [33, 39] . Practical, adapted information is important and if not present, can be something that even works against recycling [40] . Information about how to recycle should ideally use different designs, texts, pictures, illustrations, etc. for the convenience of the individual, since people process information in various ways [41, 42] . It is also evident that if municipalities want to increase their recycling rates, they must plan long-term communication campaigns to encourage and maintain the recyclers in the long run [42] . New designs can also help to reduce the need for detailed information, such as the reverse vending machine, where people do not need to separate cans and bottles [43] .
Motivation
Motivation can be both internal and external. Internal motivators include environmental values beliefs and attitudes, for example, environmental knowledge, anticipated guilt or altruism. External motivators are all the reasons that externally affect recycling attitudes, intentions, and behaviors, such as monetary incentives, community pressure or laws and regulations.
A general awareness of the positive environmental aspects of recycling seems to be widespread at least in a theoretical perspective [8, 22] . This general knowledge does not seem to be enough to make people more motivated to recycle [22, 44] though some researchers have found significant, albeit weak effects [45] . It seems the knowledge has to be more specific of how recycling affect the environment and an understanding or presumption that the recycling execution has a positive effect regardless how small. Another explanation to the differences in behavior in the group that have a general environmental concern is more indirect. Elgaaied [46] has found that anticipated guilt seems to play a major role in people's intentions to recycle. Anticipated guilt was also found to be a link between facilitating conditions and intentions to recycle, i.e. the better the facilities, the guiltier the people would feel about not recycling.
Environmental laws and regulations seem to have a major impact on people's behavior. People tend to see environmental issues as moral issues, and both law and morality serve to channel our behavior [47] . Both law and morality have their different incentive systems, where law mainly acts by threat of sanctions if we disobey legal rules, and morality works by providing the individual who acts badly with a bad conscience or guilt, and good acts may result in virtuous feelings or praise. This works optimally if the two patterns of law and morality are in alignment with another, which they seem to be in the mind of most people in the environmental arena [47] .
Establishing whether monetary incentives are effective or not seems to differ between different researchers. There are many who do not consider it very important [11, 48] and others who believe it to be an effective way to deal with recycling. Saphores et al. [49] for example, favor a deposit system for e-waste. Based on the aspects of simplicity and motivation, the characteristics of four different recycling behavior can be distinguished and explained. These four recycling characters can be described as:
• Uncommitted non-recyclers; • Uncommitted recyclers; • Committed recyclers;
• Involuntary non-recyclers. The uncommitted non-recyclers and the committed recyclers are, as groups, easy to understand, they follow their beliefs or lack of beliefs and behave accordingly. The other two groups are different. The involuntary non-recyclers are a group of people who believe in recycling but do not recycle, often because of a lack of recycling facilities or perceived lack of vital parts of it, such as suitable recycling instructions [46] . The uncommitted recyclers on the other hand perform the task without any strong beliefs in recycling. There is a tendency (at least in the developed world) that recycling has become such a common practice and so easy to perform that it is almost habitual [26] .
Recycling seems to be dependent on simplicity and motivation, and high recycling rates should be achievable if motivation is high and the conditions to execute the task are simple. But as figure 1 shows, simplicity is vital for recycling whereas motivation seems to be more of a nice-to-have feature. Many studies have shown that individuals with the same level of motivation behave differently due to the simplicity of the task [46] . It has also been found that regardless of attitudes, people recycle if the conditions to do so are simple enough [26] .
Motivation should not be ruled out, however, as in all human activities motivation can induce actions to bring about the facilities or knowledge needed to perform the desired task [10] . This is regardless of whether it is to find the nearest bring site, lobby for curbside collection or build your own compost heap. Uncommitted recyclers, on the other hand, will probably not be motivated enough to adapt very quickly to change, or the slightest inconvenience in recycling facilities will result in decreased recycling rates [40] .
To increase recycling rates, different courses of action must be used, depending on what group is addressed, but for all groups, having a recycling infrastructure is a must [9] . Involuntary non-recyclers probably do not need as advanced system to initiate recycling behavior as uncommitted non-recyclers. For the latter group it would need to be almost as simple to recycle as not to recycle [50] since it is very rare that people are directly opposed to recycling and make an extra effort not to recycle [12, 26] . Uncommitted non-recyclers are possibly not open to much information about the benefits of recycling [9] ; for this group it is inevitably better to get the system in place and thus make them begin to recycle. To give uncommitted recyclers more information about the benefits of recycling might be more successful due to positive reinforcement. They are already engaged in recycling behavior, and if this behavior gets them some positive feed-back, then they are more likely to engage in that same behavior again [4] . They might even end up as committed recyclers one day. Positive reinforcement is probably also be an effective way for committed recyclers to maintain their motivation and recycling behavior [22] .
Conclusions
In the simplest of worlds there are detailed directions on how to act in any given recycling situation However, this is seldom the case and there is no universal method to stimulate recycling [8] . The conditions around recycling are dependent on external and internal conditions that differ between places and people, but the general characteristics of a recycling system seem to follow a pattern regardless of the people involved. So even if it is not possible to provide specific instructions in a given recycling situation, there are some important principles that should be used when recycling situations are introduced or developed.
First of all, most people consider recycling to be a low priority task [9] and tasks with lower priority have a tendency to not be performed if the task is perceived as inconvenient. Therefore, it is important to design recycling facilities as close to the recycler as possible and facilities should be equipped to work in a given situation, for example, with lower access points. Secondly, it is important to have knowledge about how and where to recycle; uncommitted recyclers or nonrecyclers tend to have less or obsolete information that prevents them from recycling. Even if motivation and understanding are in place, without knowledge of how to recycle, it still does not work [33] . Finally, a contributing step is to establish a deeper understanding of the environment and the impact of recycling to gain or maintain a general level of motivation, which might further increase recycling.
